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Functions of a complex variable (S1)

Answers for Problem Sheet 3

(a) —1—22n X2z < 1 (b) 1+222°ﬁz‘”

(a) MaZo(=1)"[(1=37""1/22" (b) =1/6 — (1/2)[Z 21 (=1)"37" 712" + 32 (~1)"= ")

(0) (1/2) 25— = 1)z (d) Ti (-2 " e +1)" 1, 0<|e+1] <2
() X% (b) ~ %=
() XpZo(=1)ra?tt (b) Sr(=1)meen?

1/z4+1-2/2-522/6+...
1-5(z+2)7 = (1/6)(2+2) 2+ (5/6)(z+2)2+... , |z2+2/>0
(1/9)(z —3)72 — (2/27)(2 — 3) "1 + (1/27) — (4/243)(z = 3)+... , 0<|z—3|<3

(a) z=1i/[r(2n+1)], n =0,%1,...: simple poles; z = 0: non-isolated singularity ~ (b) no

(a) pole of order 2 (b) essential singularity

(¢) holomorphic (d) non-isolated singularity

i): (a) 1/23—1/(62)+72/360+... , 0<|z|<m (b) poleoforder3 (c) —in/3
ii): (a) 2+1/2+1/(223)+... , |2/ >0 (b) essential singularity (c) 2mi

iii): (a) 1/2°—1/(223)+1/(242) —2/720+... , |2/ >0 (b) poleoforder5 (c) im/12
iv): (a) 1+1/(22%)+1/(242%)+... , |2/ >0 (b) essential singularity (c) 0

(a) z=1/2 pole of order 2; Res,_; /o f = —1/4
(b) z = 0 essential singularity; Res,—o f =0

(¢) z=nm (n=0,%£1,...) poles of order 1; Res,—p, f =1

(a) 0 (b) —2mi (c) im/e

(a) /6 (b) m/(2€) (c) 2m/3

7 e N

(a) 27 (b) 0 (c) —2m (d) 0
/2

(a) 7%/6 (b) (mwa cothma —1)/(2a?)

(a) —m3/4 (b) i)0 i) 73/8
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